
9 Implementation: 
Steps Toward Realizing the Climate-Safe Path

At the End of the Day…
The final component of the framework to action introduced 
in Chapter 4 – which aims to chart the way to implementing 
the Climate-Safe Path for All proposed in this report – is to 
focus on a number of implementation challenges after all 
other pieces – data, projects, governance and finance – 
are in place. While an overall vision – and policy to give 
it prominence – were seen as critical, one phrase was 
used maybe more times than any other over the course of 
the Climate-Safe Infrastructure Working Group's (CSIWG) 
process – by members, expert panels and invited webinar 
speakers: and that is, “at the end of the day.” This phrase 
reflected the urgency and impatience felt by many to 
get on with making climate-safe infrastructure a reality 
yet pointed to common “last mile” challenges of getting 
such infrastructure actually built on the ground. Such 
challenges include: 
• 

 

 

Having sufficient well-trained staff who know how to 
do it;

• Having mechanisms for coordination to move 
the Climate-Safe Path vision forward across 
administrations, across government silos and beyond 
government; and 

• Having incentives, means and know-how on how to 
turn State-level policy into meaningful action at local 
and project levels.

In this chapter then, we address key implementation 
challenges that were raised over the course of the CSIWG’s 
work and recommend ways to address them. 
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Training, Capacity Building and Other 
Workforce Issues
 

Over the course of the CSIWG’s work, a reoccurring theme 
was the need to have the skilled workforce to actually get 
climate-safe infrastructure appropriately designed, built, 
operated and maintained. This is far from a new theme 
in infrastructure discussions, neither in the state[187,296,297], 
nor across the nation[188,189, 192,193,223]. But with regard to 
the central concern of this report, namely how to account 
for climate change in infrastructure engineering, the 
workforce issues take on a unique flavor. 

Figure 9.1 California needs a skilled workforce to actually 
get climate-safe infrastructure appropriately designed, built, 
operated and maintained. (Photo: Solar installer lays a 
photovoltaic module; Department of Energy)

http://resources.ca.gov/docs/climate/ab2800/AB2800_Chapter4_FINAL.pdf
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The Foundations Are Already in Place
Over the last decade and a half, the State of California 
has led the nation in climate change mitigation, with 
key strategies initiated in 2006 with Governor Arnold 
Schwarzenegger signing EO S-3-051, which, in part, 
eventually was codiþed as AB 322 ð the Global Warming 
Solutions Act.  Recognizing the need to put as much 
attention on adapting to climate change, the State has 
since also strengthened its focus on preparedness. 
From these initial actions, the State has recognized the 
importance of ensuring climate-safe infrastructure ð 
though it did not bear that name until AB 2800. 

In 2009, the State released its þrst Climate Adaptation 
Strategy (CAS)[307]. This was intended to be a companion to 
the bold mitigation efforts of AB 32 several years before. 
The CAS laid the foundation for much of the work the 
State has done since, including two updates (in 2014 and 
2018). The plan was renamed the Safeguarding California 
Plan. Annual implementation reports to the Legislature on 
the status of actions identiþed in Safeguarding California 
are required by statute (AB 1482)3.

These strategies and related efforts were precursors to AB 
2800 and the discussions of the CSIWG. The initial CAS 
recommendations in 2009 mandated that State agencies 
begin planning for climate change and initiated thinking 
about infrastructure adaptation. The most relevant subset 
of these recommendations stated:
• Recommendation 4: All State agencies responsible 

for the management and regulation of public health, 
infrastructure or habitat subject to signiþcant climate 
change should prepare as appropriate agency-speciþc 
adaptation plans, guidance or criteria by September 
2010;

• Recommendation 6: The California Emergency 
Management Agency (CalEMA) will collaborate with 
CNRA, the [Climate Action Team] CAT, the Energy 
Commission, and the [Clean Air Action Plan] CAAP to 
assess California's vulnerability to climate change, 
identify impacts to State assets and promote climate 
adaptation/mitigation awareness through the Hazard 
Mitigation Web Portal and My Hazards Website as well 
as other appropriate sites; and

• Recommendation 10: State þre-þghting agencies 
should begin immediately to include climate change 
impact information into þre program planning to 
inform future planning efforts.

The State has also developed an Adaptation Planning 
Guide (APG), þrst published in 2012[308], and is currently 
slated to be updated. The APG presents the basis for 
climate change adaptation planning and introduces a step-
by-step process for local and regional climate vulnerability 
assessment and adaptation strategy development. It is 
intended as a resource primarily for local governments and 
provides speciþc guidance on infrastructure:
• Incorporate consideration of climate change impacts 

as part of infrastructure planning and operations;
• Assess climate change impacts on community 

infrastructure;
• Facilitate access to local, decentralized renewable 

energy; and
• Use low-impact development (LID) stormwater 

practices in areas where storm sewers may be 
impaired by high water due to sea-level rise or ÿood 
waters.

Finally, Governor Brownõs 2015 EO B-30-154 mandated for 
how the State should plan infrastructure under a changing 
climate. The EO is speciþc in places, preceding some of the 
suggestions reiterated in this report: 
• State agencies shall take climate change into account 

in their planning and investment decisions and employ 
full life-cycle cost accounting to evaluate and compare 
infrastructure investments and alternatives; 

• State agencies' planning and investment shall be 
guided by the following principles:
• Priority should be given to actions that both build 

climate preparedness and reduce greenhouse 
gas emissions;

• Where possible, ÿexible and adaptive 
approaches should be taken to prepare for 
uncertain climate impacts;

• Actions should protect the state's most 
vulnerable populations; and

• Natural infrastructure solutions should be 
prioritized.

• The State's Five-Year Infrastructure Plan will take 
current and future climate change impacts into 
account in all infrastructure projects; and

• [State agencies shall] update the APG, to identify how 
climate change will affect California infrastructure 
and industry and what actions the State can take to 
reduce the risks posed by climate change.

1 

 

For more information, see: https://cetesb.sp.gov.br/proclima/wp-content/
uploads/sites/36/2014/08/governor_state_california.pdf. 
2 For more information see: https://www.arb.ca.gov/cc/ab32/ab32.htm. 
3 For more information, see: https://leginfo.legislature.ca.gov/faces/billTextCli-
ent.xhtml?bill_id=201520160AB1482.

 

 

 

 

 

 

 

 

 

4 For more information, see: https://www.gov.ca.gov/2015/04/29/news18938/. 
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Pursuant that EO, a Technical Advisory Group ð comprised 
of 50 members ð met from March 2016 to January 2017 to 
develop a guidebook for State agencies, entitled Planning 
and Investing for a Resilient California[230]. The Guidebook 
provides þve resilient decision-making principles, which 
align well with the CSIWGõs recommendations and 
implementation suggestions:
1. 

 

 
 

 

Prioritize actions that promote integrated climate 
action;

2. Prioritize actions that promote equity and foster 
community resilience;

3. Coordinate with local and regional agencies;
4. Prioritize actions that utilize natural and green 

infrastructure solutions and enhance and protect 
natural resources; and

5. Base all planning and investment decisions on the 
best-available science.

This report and its speciþc recommendations on more 
detailed science, easily accessible tools and platforms 
for interaction, training and workforce development, 
engagement, þnancing and so on are intended to build 
directly on this State guidance and inform and enable 
its implementation in concrete ways. As experience both 
in California and elsewhere shows, without ongoing 
interaction with those who are expected to use information 
and tools or implement guidance, action can be stymied. 

In addition, several State agencies ð largely in response 
to the original CAS ð are providing internal guidance for 
their own (agency-speciþc) operations and decisions and 
external guidance to the entities and communities that 
manage resources the State agencies oversee.5 Since 
2011, the California Coastal Commission (CCC), the 
Coastal Conservancy, the Department of Water Resources 
(DWR) and the Ocean Protection Council (OPC) have worked 
jointly to help identify the most up-to-date sea-level rise 
(SLR) projections and develop guidance to communities 
on how to use forward-looking climate information in their 
coastal planning and decision-making, notably through the 
updating of local coastal programs. The þrst OPC Sea-Level 
Rise Policy Guidance was developed in 2011, updated in 
2014, and again recently updated in 2018[49]. The CCC 
has a longstanding concern about sea-level rise (since 
1989), issued previous guidance on how to account for 
SLR in Local Coastal Programs and released an update in 
2015[309]. The CCC is currently updating its guidance based 
on the 2018 OPC SLR Policy Guidance update.6 

This brief review of past and ongoing State efforts on 
adaptation make clear that the deliberations of the CSIWG 
are not new conversations. Many of the state engineers 
and architects, as well as the social and physical climate 
scientists on the Working Group, have incrementally 
advanced their respective agencyõs missions for many 
years. The Climate-Safe Path for All is intended to 
ambitiously push efforts even further and to provide 
an integrative vision and frame that unites the stateõs 
mitigation and adaptation efforts.

The Role of a Standing CSIWG 
The Climate-Safe Path for All is thus not a new or extra 
process that communities or State agencies must 
understand and subsequently align with other State 
policies. It is not another series of meetings that are to 
be added to already overcommitted schedules. It should 
certainly not be another unfunded mandate. Rather, the 
Climate-Safe Path for All is intended to serve as the vision 
for connecting all of the Stateõs disparate, but ultimately 
interconnected, climate adaptation and mitigation actions 
on infrastructure and related systems. It also prominently 
integrates the importance of social equity across these 
efforts and gives it a central and coherent place. 

Figure 9.3: The role of a future Standing Climate-Safe 
Infrastructure Working Group would be to coordinate 
infrastructure-related efforts across State agencies, provide a 
central point of contact and forum for learning and exchange, 
and provide leadership in implementing the recommendations 
of this report (Photo: Joseph  Wraithwall, used with permission)

5 As an example, DWR developed such agency-speciþc guidance documents: The 
Climate Change Handbook for Regional Water Planning (2011) and how to use 
climate change information in the Water Storage Investment Program (2016a and 
2016b, see also Appendix 13).
6 For more information, see: https://www.coastal.ca.gov/climate/climatechange.
html. 
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